Introduction
Dryland agriculture in India is practiced on 97 million ha of the cultivated area that supports 40% of the human population and 60% of livestock population by producing 44% of the food and fodder requirements. Even if India can achieve the full potential of irrigation in 139.5 million ha, still 75 million ha drylands would continue to depend on rainfall from southwest (SW) and northeast (NE) monsoons, characterized by high rainfall variability that cause most of production uncertainties. Thus dryland agriculture continues to play a crucial role in India's food security. However, productivity gains have been relatively insignificant and risk-averse dryland farmers have to improve agricultural productivity with suitable management options and matching application of farm inputs to maximize crop productivity and income, while minimizing crop failure and input losses against uncertainties of seasonal weather to feed the booming population.
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Advances in Seasonal Climate Forecasting
Sir Walker's early pioneering efforts in making long range forecasting of monsoon rainfall in India, led to several concepts on teleconnection and statistical relations in the field of climate forecasting especially the El Niño-Southern Oscillation (ENSO). Shukla and Paolino (1983) studied relations of Southern Oscillation on possibility of long range forecasting of Indian summer monsoon rainfall. Ropelewski and Halpert (1987, 1996) established better correlation of Pacific Ocean sea surface temperatures (SSTs) compared to Indian Ocean SSTs with rainfall variability in Indian subcontinent which also indicated the skill of October-November-December (OND) seasonal rainfall prediction in southern India. Both these efforts were focused on understanding the ENSO dynamics on slowly varying equatorial ocean temperatures, and established relationships to their manifestations on changing atmosphere and observed climate variability. Virmani et al. (1982) estimated seasonal rainfall probabilities using statistical models for many locations in the semi-arid India. Gadgil et al. (1999) identified stronger relationship between El Niño years and rainfall in Anantapur compared to all-India summer monsoon rainfall from their analyses on seasonal rainfall from 1911 -1998 . Stone et al. (2000 demonstrated statistical methods to generate rainfall probabilities of climate forecasts from general circulation model (GCM)-derived southern oscillation index (SOI) phases that are useful inputs for agricultural simulations to derive management decision options. Predictability of climate at regional scale presents an opportunity to identify feasible alternatives to mitigate the climate risks, improve productivity and food security.
Advances in Crop Modeling
Comprehensive systems simulation models can simulate the dynamic processes of crop growth and development capturing their dynamic and nonlinear interactions with environmental variables. Agricultural Production Systems sIMulator (APSIM) (Mc Cown et al. 1996 ) is a cropping systems model suite, which was developed and validated across several environments, especially, in the semi-arid tropics. Hammer et al. (1996) analyzed the skill of seasonal climate forecasting in the management of wheat crop with fixed and tactical decisions of applying N in a highly variable climate to increase profit and minimize risk. Gadgil et al. (1999) , through their simulation work on "Farming Strategies for a Variable Climate", anticipated considerable impact of seasonal rainfall forecasting on farm-level decisions of peanut growers in Anantapur using DSSAT. Carberry et al. (2000) demonstrated through a simulation case study that SOI contributed skill in improving crop management decisions over two-year rotations in Australia. Using APSIM simulation analyses, Nageswara Rao et al. (2004) showed that intercropping of peanut with short duration (SD) pigeonpea can minimize the risk of crop failure, and verified this concept for two years in farmers' fields in several villages of Anantapur during the period 1999-2002. APSIM model has been successfully used for climate forecast based agricultural/crop management options across several countries including, India (Gadgil et al. 2002) and Australia (Carberry et al. 2000; Meinke and Hochman 2000; Nelson et al. 2002) to deal with crop systems/management options under varying environmental conditions without much limitations for data requirements. Recent advances in the predictability of seasonal climate and wider adaptability of cropping systems models to simulate crop yields based on seasonal climate forecasts, would provide opportunities for farmers to discuss several management options, before opting for a suitable crop management decision based on their available resources.
Overall Objective
The overall objective of this study was to identify the skill of seasonal climate forecasts for the region and the value forecast skill for management decisions to minimizing the risk of climate variability on cropping systems' productivity.
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Specific Objectives 1. To identify the ENSO relationship with seasonal rainfall and crop yields in the scarce rainfall zone of Andhra Pradesh, India. 2. To explore the potential value of seasonal rainfall forecasting for a range of improved cropping decisions.
